Abstract: This case report details an association of the use of over-the-counter sexual enhancement supplements with atypical optic neuropathy. A 42-year-old man presented with right-sided headache and vision loss of the right eye, which deteriorated to a single quadrant of hand motion over 11 days. Serial orbital magnetic resonance imaging scans demonstrated progressive orbital optic nerve enhancement extending into the optic canal despite high-dose steroid treatment. The patient eventually admitted to using several over-the-counter sexual enhancement supplements prior to the onset of symptoms and throughout the course of his steroid treatment, which he subsequently discontinued. His vision improved to 20/200 with an expanded visual field. Anterior ischemic optic neuropathy has been reported in association with phosphodiesterase (PDE)-5 inhibitor use, but visual loss in association with unregulated sexual enhancement supplements has not been studied. While one case cannot establish association, our case is suggestive of potential dangers of over-the-counter sexual enhancement supplements, which may contain PDE-5 inhibitors, "male hormones," and "substances that enhance blood production." The case also underscores the importance of obtaining a careful history of supplements in patients with optic neuropathies.
Introduction
Phosphodiesterase (PDE)-5 inhibitors are commonly prescribed for erectile dysfunction. [1] [2] [3] [4] Inhibition of PDE-5 leads to vasodilation, which may affect ophthalmic circulation and reduce optic nerve perfusion. 2, 4, 5 Ocular complications have been reported to include anterior ischemic optic neuropathy (AION), posterior ischemic optic neuropathy, color perception impairment, optic atrophy, angle closure glaucoma, branch retinal artery occlusion, and central serous chorioretinopathy. 2, 3, [5] [6] [7] Posterior ischemic optic neuropathy has been reported to have a possible association with PDE inhibitors and Chinese "health products" containing PDE-5 inhibitors. Several reported cases have highlighted the importance of considering this in the differential diagnosis of patients with suspected retrobulbar optic neuritis or a compressive lesion when the clinical course is atypical and refractory to corticosteroid treatment. 6, 7 Initial reports on the link between PDE-5 inhibitors and AION were inconsistent. 1, [3] [4] [5] 8 The strongest and most recent data demonstrate a small but clinically and statistically significant increase in risk of AION from PDE-5 inhibitor exposure. 9 Several prospective studies are in progress. 10, 11 Visual loss in association with the use of unregulated sexual enhancement supplements has not been studied. Herein, we describe a case of 
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Karli et al atypical optic neuropathy associated with the use of overthe-counter sexual enhancement supplements.
Case report
A 42-year-old healthy man was evaluated initially elsewhere for acute right-sided headache followed by visual loss of the right eye with pain on eye movement. Best-corrected visual acuity was 20/400 in the right eye and 20/20 in the left eye, with a right relative afferent pupillary defect. The right eye had 30% red desaturation and an inferonasal visual field defect. Optic disc edema was not detected, and a brain magnetic resonance imaging (MRI) without contrast was unremarkable. After 5 days of deteriorating vision, the patient was prescribed 40 mg prednisone daily.
The patient was then referred to our clinic for progressive visual loss and persistent pain with eye movement in the right eye. At initial presentation, 7 days after onset of symptoms, vision in the right eye was hand motion temporally with a relative afferent pupillary defect. The optic nerve had mild edema with blurring of the superior margin. Orbit MRI with contrast revealed enhancement of the right optic nerve and sheath ( Figure 1A and B), as well as nonspecific periventricular, deep, and subcortical white matter lesions. The patient was started on intravenous methylprednisolone 1 g daily, with a plan to assess clinical response frequently, as the MRI optic nerve and sheath enhancement suggested an inflammatory component. 12 Repeat examination at 11 days after the onset of symptoms demonstrated narrowing of the visual field of the right eye to hand motion in a small temporal island and persistent right afferent pupillary defect. The right optic nerve head was diffusely edematous without hemorrhage ( Figure 2A ), and the left optic nerve head was normal with a 0.5 cup-to-disc ratio ( Figure 2B ). A systemic workup for inflammatory etiologies was unremarkable, including anti-aquaporin-4 antibody, anti-neutrophil cytoplasmic antibodies, angiotensin-converting enzyme, rapid plasma reagin, and fluorescent treponemal antibody, as well as Leber hereditary optic neuropathy genotyping, chest X-ray, and cerebral spinal fluid analysis. Due to lack of improvement in vision, intravenous methylprednisolone was discontinued after 8 days and the patient was started on oral prednisone 60 mg daily for 1 week, with a taper of 40 mg daily for 1 week, followed by 20 mg daily for 1 week.
Three weeks after the onset of symptoms, the right eye vision was still hand motion only in the superotemporal quadrant. The right optic nerve head showed persistent edema and the left optic nerve remained normal ( Figure 2C and D) . Goldmann visual field (GVF) showed severe constriction of the visual field, with a small superotemporal and superonasal island of vision remaining ( Figure 3A) . Repeat MRI showed enhancement of the right optic nerve extending to the optic canal ( Figure 1C and D) . Given the progressive clinical course and the lack of significant improvement with intravenous corticosteroids, atypical optic neuritis with perineuritis, ischemic optic neuropathy, and malignant optic glioma were considered. After discussing the case in a multidisciplinary meeting, the decision was made to observe closely and continue prednisone with the aforementioned taper, with the option of an optic nerve or sheath biopsy should the patient's condition worsen further. 
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Optic neuropathy and over-the-counter sexual enhancement supplements Seven weeks after the onset of symptoms, the vision in the right eye had improved to 20/400; repeat GVF showed expansion of the superior field ( Figure 3B ), eye pain resolved, and a repeat MRI found decreased right optic nerve enhancement ( Figure 1E and F) . The patient eventually admitted to intermittent use of several over-the-counter sexual enhancement supplements throughout the course of his steroid treatment without disclosing the exact amount or frequency, which he had discontinued prior to his clinical improvement. Four months after onset of visual loss, his headache and pain with eye movement had resolved. GVF showed improved sensitivity in the superior field and a persistent inferior defect in the right eye ( Figure 3C ). Visual acuity of the right eye was 20/200, at which point it remained stable.
Discussion
The association between PDE-5 inhibitors prescribed for erectile dysfunction and optic neuropathy is still under investigation. 10, 11 Recent data demonstrate a small but statistically significant increase in the risk of AION from PDE-5 inhibitor exposure. 9 While the role of PDE-5 inhibitors in causing ischemic injury to the optic nerve is unknown, there may be an association between AION and PDE-5 inhibitors due to their vasomotor effects on the nitric 
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Karli et al oxide/cyclic guanosine monophosphate (NO/cGMP) pathway. 4 The NO/cGMP pathway is important for both regulation of normal ocular blood flow and photoreceptor transduction. 3 PDE-5 breaks down cGMP and therefore reduces NOinduced vasodilation.
3 PDE-5 inhibitors increase cGMP concentration and subsequently may lead to vasodilation and reduction in optic nerve perfusion. Optic nerve hypoperfusion may also occur because PDE-5 is found in smooth muscle cells of the systemic arteries and veins throughout the body, and thus PDE-5 inhibitors may induce systemic hypotension because of the mild systemic vasodilator effects. 13 Our patient developed atypical optic neuropathy and eventually admitted to using several over-the-counter "herbal" sexual enhancement supplements prior to his visual symptoms and throughout his steroid treatment, which had a Chinese label claiming it may contain PDE-5 inhibitors, "male hormones," and "substances that enhance blood production." He did not disclose the amount or frequency of supplement use. The patient's progressive clinical course was not typical of optic neuritis or AION. The patient's age, pain with ocular motility, optic nerve head edema, and optic nerve enhancement on MRI were more consistent with optic neuritis and perineuritis. However, the lack of improvement and progression of the optic nerve enhancement on MRI despite high-dose corticosteroids is not typical for optic neuritis. The MRI findings are also not consistent with AION wherein optic nerve enhancement is not usually present. [14] [15] [16] We hypothesize that the continued use of over-thecounter sexual enhancement supplements may have led to a reduction of optic nerve perfusion, leading to serial ischemic insults. While one case cannot establish association, our case may suggest the potential dangers of unregulated over-the-counter sexual enhancement supplements, and patients using these supplements should be educated about the potential risks. In the event of optic neuropathy, these medications should likely be discontinued to reduce the possible risk of further visual loss to both the affected and the unaffected eyes. Our case also underscores the importance 
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Optic neuropathy and over-the-counter sexual enhancement supplements of obtaining a careful history of supplements in patients with optic neuropathies.
